Effects of simvastatin on pulmonary C-fiber sensitivity in rats with monocrotaline-induced pulmonary hypertension.
The possible mechanisms of simvastatin attenuating pulmonary hypertension (PH) have been widely investigated in pulmonary vascular and hemodynamic systems, but few studies have examined the difference in respiratory response mediated by pulmonary C fibers (PCF) in animal models of PH. We hypothesized that PCF sensitivity would differ from normal in monocrotaline-induced pulmonary hypertension (MCT-PH) rats and the effects of simvastatin treatment would involve not only the pulmonary circulatory system, but also PCF sensitivity. The PCF sensitivity was investigated by measuring the apneic durations evoked by 3 chemical stimulants: capsaicin; α,β-methylene-adenosine triphosphate; and phenylbiguanide. The effects of simvastatin on PCF sensitivity were evaluated in the MCT-PH rat model. The sensitivity of PCF was increased significantly after monocrotaline (MCT) application for 21 days. Bilateral vagatomy and high-dose perivagal capsaicin (250 μg/ml) treatment both blocked the PCF hypersensitivity induced by MCT. Three days of simvastatin (5 mg/kg) treatment significantly reduced the hypersensitive status of PCF. In MCT-PH rats, reactive oxygen species (ROS) production was significantly elevated in both blood and bronchoalveolar lavage, but both showed a significantly decrease after simvastatin treatment. These potential benefits of simvastatin were all abolished by co-application of tin protoporphyrin-IX (SnPP), a specific heme oxygenase-1 (HO-1) inhibitor. Simvastatin treatment in MCT-PH rats not only attenuated pulmonary hypertension, but also desensitized PCF hypersensitivity and decreased the production of ROS. These cholesterol-independent effects were mainly through the HO-1 pathway and may all contribute to the therapeutic effects of PH treatment.